Introduction
It as been recently observed [Ki] [JK] that the existence of solutions of satisfying certain conditions allows an elementary proof to the positive energy theorem in general relativity. In order to carry out this proof one needs certain fine asymptotic estimates on the behaviour on the solutions of (1.1) at infinity. The proof of such estimates, presented in section 4 of this paper, requires an asymptotic estimate on the behaviour of solutions of linear equations of the form(*) :
A sharp estimate for equations of this type does no seem to exist in the literature unless p = 2 [Me] . Equations of this type have been studied by Bagirov and Kondratev [BK] [Me] (cf. also [CSCB] and references therein for a restricted range of decay rates but for more general operators). The object of this paper is to present an elementary argument which leads to a priori estimates for solutions of equations of the form: a E R+, b, c E R, As is the Laplace-Beltrami operator on a compact Riemannian manifold S (in the case of interest, eq. (1.2), S is a sphere).
In the particular case a = 1, b = n -1, c = 0, ~5' _ ( [Se] and Schauder theory [GT] [BK] (cf. remark 2 in [BK] ).
3) (3.1) essentially says that we are free to specify f up to a finite number of spherical harmonics Spi, i E I. [KV] .
and f E Ck+1,03BB-~([R0, oo ) X Sn -1) for some Ro. We shall show that the estimate on the behaviour of f can be made precise. More 2) The estimates of theorem 4. 
